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Wilcoxon Signed Ranks Test  
 Pre-quiz Post-Quiz   
 M SD M SD z p 
 
Six steps science inquiry 
 
3.25 1.65 5.51 .70 6.00 .000 
 
Three insect orders 
 
.90 1.27 2.05 1.22 4.86 .000 
 
Three ways insects 
communicate 
 
1.71 1.05 2.56 .53 4.20 .000 
 
Three insect social groups 
 
2.17 1.10 2.92 .43 4.17 .000 
N = 59 
Results
McNemar Tests  




6.77% 0% 44.06% 49.15% 27.03 .000 
 
Best Science Inquiry 
Example 
 
11.86% 6.78% 72.88% 8.47% --- 1.00 
 
Which picture is the 
insect 
 
0% 5.08% 89.83% 5.08% --- 1.00 




  Pre‐workshop  Post‐workshop     























Yes/No Questions  
  Yes No 
 
As a result of this workshop my definition 
of science inquiry has changed 
 
  69.5% 30.5% 
 
     




Yes/No Questions  
  Yes No 
 
As a result of this workshop, I have used 
science inquiry in my non-life science 
curriculum. 
 
  92.1% 7.9% 
 
     
N = 38 
Results inquiry use
 Paired samples t test 
 Pre-Survey Six Month    
 M SD M SD df t p 
 
Number of inquiry lessons 
 
3.38 5.44 4.69 5.59 47 1.18 .241 


























































































































Summary of Significant Differences in Pre-quiz and Post-quiz Change Scores for 
Web-based Pictorial Specimens. 
 M SD t df d Sig. (2-tailed) 
Experiment 1  
Arth. Classes .80 1.262 4.484 49 .641 .000
Insect Orders (1) .82 .330 3.846 49 .549 .000
Insect Orders (2) 1.30 .286 5.111 49 .730 .000
Insect Families 1.80 .307 6.834 49 .976 .002
Experiment 2 
Arth. Classes .95 1.316 5.008 63 .631 .000
Insect Orders (1) 1.92 2.379 6.462 63 .814 .000
Experiment 3 
























Experiment 1 In-Class Prepared Specimens 
Post Hoc Analysis Classification Level Main Effect 
 M SD t df Cohen’s d Sig.  
Arth. Classes - Orders 1 .044 .330 .138 49 .121 .354  
Arth. Classes - Orders 2 .089 .286 2.202 49 .328 .032  
Arth. Classes - I. Families .297 .307 6.834 49 .864 .000 * 
Orders 1 - Orders 2 .045 .398 .807 49 .149 .424  
Orders 1 – I. Families .253 .358 5.008 49 .650 .000 * 
Orders 2 – I. Families .208 .365 4.028 49 .733 .000 * 







Summary of Significant Differences in Percentage of Misspelled and Misidentified 
Specimens  
 Misspelled Misidentified
 M SD M SD p 
Experiment 1 
Arth. Classes 12.2 21.2 87.8 21.2 .000
Insect Orders (1) 36.5 45.9 63.5 45.9 .107
Insect Orders (2) 15.3 26.0 84.7 26.0 .000
Insect Families 19.3 28.6 80.7 28.6 .000
Experiment 2 
Arth. Classes 31.9 38.7 68.1 39.7 .001
Insect Orders (1) 36.7 40.8 63.3 40.8 .041
Experiment 3 
Arth. Classes 39.3 26.0 60.7 26.0 .011
 
 
Results
• More specimens misidentified at family level
• Significantly more misidentified specimens 
than misspelled specimens
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Student Survey
• 92.3% of students responded that they 
believed Web‐based instruction improved 
their performance
• 92.0% said they used Web‐based exercises in 
studying for quizzes
• Compared to other instructional materials in 
class students thought it had a small impact 
in helping them to learn insect ID  (M = 4.40, 
SD= .50) 
Research Questions
• Do differences exist in students’ ability to identify 
specimens based on the type of  Web‐based 
instruction they received? 
• Do differences exist in student performance at 
the class, order, or family levels of classification?
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Research Questions (Cont.)
• Do differences exist in the ratio of misspelled and 
misidentified specimens as a result of the different 
types of Web‐based instruction students received?
• If students err in prepared specimen identification, 
are a greater percentage of the errors due to 
misspellings or misidentifications?
Implications
• Shows evidence of improvement in student 
performance (web‐based)
• Shows how students err
• Implications for distance delivery situations
• Applicable to other areas of identification
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Future Research
• Examine other types of instruction
–Making students better observers and 
focus on perceptual cues
• Monitor student use of Web‐based exercises
• More research with naïve audiences
Thank you
http://entomology.unl.edu/tmh/ent116/tutori
als.shtml
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Questions
